esp@cenet document view 

COMPOSITE FLAME RETARDANT 



1/1 v 

\N \ 0\ n <o - o 2 @ 



Patent number: 

Publication date: 

Inventor: 

Applicant: 

Classification: 
- international: 



- european: 
Application number: 
Priority number(s): 



JP2001 247870 
2001-09-14 
NISHIHARA HAJIME 
AS AH I CHEMICAL CORP 

C08K3I00; C08K5I5399; C08L69I00; C08L83I02; 
C08L83I04; C08L101I00; C09K21I02; C09K21/06; 
C09K21I12; C08K3/00; C08K5/00; C08L69/00; 
C08L83/00; C08L101/00; C09K21/00; (IPC1-7): 
C09K21/02; C08K3/00; C08K5/5399; C08L69/00; 
C08L83/02; C08L83/04; C08L1 01/00; C09K21/06; 
C09K21/12 

JP20000062867 20000308 
JP20000062867 20000308 



Report a data error here 



Abstract of JP2001 247870 

PROBLEM TO BE SOLVED: To obtain a composite flame retardant which may impart an excellent 
flame retardance, flow property, mechanical properties and melt extrusion stability (quality stability), 
and a composition containing the same. SOLUTION: This composite flame retardant comprises (A) a 
compound containing a metal element selected from the groups 1A t 2A, 2B, 3B, 3A, 4A, 4B other than 
carbon, 5A, 6A, 7A, 8 and 1B of the periodic table and (B) an aromatic group-containing phosphazen 
compound. Especially, the component (A) is a polyorganosiloxane and/or an inorganic compound, and 
the component (B) is a phenoxyphosphazen. The above composition contains this flame retardant. 
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[0001] 
[0002] 

m*<r>ii.ffiW t )t>-rt*-\~m(DW.£mt. ear*. w«»ttic«*iTi^*^t*^. gausses, mapa. oa^h 

(DMfttmz. JS«±(0lHIH^«*MttKfl)«T«)ftt^ft«IIH**<3i<a**trL^. 
[0003]-;S, W^Wf?Hb^<>:LT.v^Uvy3-:,£it^^ 

—1 01 84, *#PBg64— 4656#4>$8. *H ! $m&4497925. 43871 76#BJftfflg. *#llfl¥2— 1 33464-^ffi) . ± 

[0004]^fc^lK^fcl*^>5 i ;i,^x^;Uv'Jzi->^^W-rSit^tt8tBilifi£^(^^¥l 0-1 39964-?§-. ttMVi 
1 -1 40294-5§-. 1 —21 7494#, 4#M¥1 1 —222559^, ftlt%271 9486-Sf. KM274651 9#^«) 

a<8flS**iTi*s. ±E5/ya— >«ttBi*7x=.ji/*££*rLTi**fc»i=. »iBt©ffi»tt*<ei±-r*t.a>a)» +»-eft 

<. EI=»BBtO)»«tta)lRl±4<#*!>€)tiTl^. 

[0005]*LT, MflpKy*— iK*— H/^^h«a^«:/^X77'-lf>^€)>EC-58tflIi!safiE!fel(EP0728811A2). 

[0006] 
[0007] 

[0008]SP*>:$:$gB.SI4. (A)-MMM1 A s 2A. 2B. 3B, 3A. 4A, ftJR12l*©4B, 5A, 6A, 7A, 8, 1 Bflefr&S&h. 
[0009]JSlT,*58W*BL<»Wr*.*fSIHtts (A)«S©ffeK$*<b*»t(B)3rSlj8»^*7*X77'4f>^&ft 

««^«**r=Bi-i-**©Tffcy » zflDii«jw*(c)«^i*i=E^*cti=«fey*aLfc««tt. ww^tt^ Rum 
mw m&m&(8,n , gmm$:tt-$-t%^ttfT'Zz> 0 zz.v. (A)i*«s©#MWT**-r*zfcA<«5i-(?ft*. 
&m^ftit-g®itftj£<D74-*z>7-v^it&Mt<Dfr&\z&v. mmm\z&m£Mf$.Lmm&tfft±-f2>o zlx. mz 
mmm&&$mi-&&m$mit£w<Dm&i*Mmm<w\zft±-?z 0 

±f*C±:£ jaUJU *»B^^J$Lfc. *f§BJ|Cfclf^)(A) I* , j^»j»ai A. 2A S 2B, 3B, 3A, 4A, J^^]il^OT4B, 
5A, 6A, 7 A, 8, 1 B&frt>ig(4 ^f=#«5c^^^Lfc-|b^!fe)T?fey , *T?*l*l=7K'J;j-;U*J>>n*-y->, **]&M<b 
^**©«t«<b^«B.*fcl*#«MaijR<b$«B4<»*U^ 

[001 1 ]±i57Ky^-^*VvD^-y->i4. i>ya->*fcii^^vy^-h^T?ft$^^7Ky^-;u*VvP#-y->r'fci)o 
v'j=->li. 14«*NP,^--r;u s «f|jg. =T Alc#H£*t6. *-r;ui*tt«ttc>>ya->-c*y s #Bgl4mW#lc7)R3 Sio 05 

m<i,T^=l^rv^/il*Ty-P^ri>^#^LfcR(RO)SiO 20 (XJWfcK (RO) 2 SiO 30 (Y*tt) ©^^L<i^«^^t) 

u;u»§?r^l4Lfc^l4vy:3->s£fd47tfy*-tf*^^ 

[001 2]^S§B^|rfcl>T, »£U^y* ;u2jVvd*-9->cd— o<dH:8M*<Dv'J:3— X4s #<D<b1 T'ijt£*L-5iiM££# 
SU 4 3 r*tJIS-K2410^^ro25 o C|CfcNt5tbffiJg/»<10ir>^Xh-^XW±T*feSZi:7!)<>f*L<, <fcy*f*L<l4l 
oo-trv^xh— ^xia-h, Mlc»^L<lii ooo-b^xh— 'fxJUitFfc-So 

[0013] 

Hbi] 

fcl 



R — 0-- SI — 0 - - R 
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[ooi 4]c;t. r 1 ~r 4 i4, 3zwwig>tT)i,*r)i,m&$m-rz>mmm ~20<Dmit7mx&v. m-xbmttix^x 

=t<fc<s #£1,<I47i— ,»I/*£1 0~90^^%^:ff U MlC»^L<l440~90 ; E^%, fit,*T^L<l450~90 ; E;U%#W 
-fa, ^fcR' i:R 4 <tl4i§f&/$LTtJ:l^ *LT, nit^^X-m^ti. 1 Ui-hT*&y , #3=1X141 01U-tHI~W£lXI4l 
OOUi-hr-fc-So 
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a->)*/cli=^7c^tt^^^r5v'j3->«fli(§?lf->'J=3->«liI)T-fe*, d<B«fc-5fc*>y=i— >l* . RSiO, 5 (T 
*^)&lX/^cliRSiO 10 (DifMi)frbfcy. i^l-JSC-T; R 3 SiO 05 (MifMi). SiO 20 (Qi|M£). R(RO)SiO 20 (X 
m&K (RO) 2 SiO 30 (YJMto^ttLTfcAl*. 

[001 6]cct?. Rit&tm&i ~20<7>gHb7Kf?t-efcy. >^;uS. x^/ug. z?jL-)\,m. ^<>5;;m*<» SL 

<. ^i^^u«^x-;ug^#^-r-st(D^»^u^^x^;u»*<ioae%ja±# : &'r^ii^i-i*. sftss 

^U^ftlKoaW^^S^I 00-1 000000A<#£L<.SI~$?£L<li1 000-1 0000T*feLJ.tii*.l£frl'4)y/\ 
PV7>^<&V7^b^<DflQ7k#8f|r £y§J&£;^ #BB¥1 0-1 39964#&«Wl=8Jftj**<BB«**l-Cl**. 
[001 7]#3£aj3|cfc(,*T. MI~£?-O0)#£Ll^y*7U*VvP^>l*. - OR(R(i&%S[1 ~20©E<b**T?* 

0)(C*tLT. fiiJISSi-O-R^JIiig^LTs j&glOfcCTSi-R' (R, R' li&lb7Kf?t*)£^-&* 0| J->P*-9->l::fc 
[0018] 

$ 21 




[0019] 

Hb3] 

ft3 




[0020] 

Ub4] 
<b4 




[0021 ] «IU R 1 ~R 6 ligtiti&l ~2OCD0Hb;;Kfft-efc-&. )ZZT% R 1 ~R 6 l±^U[1 ~20<7)£Hb7kfft-C-fcy . 

x^;u*. ?x=.;u*. ^>v;u»A<»*L<, tticj(?juafc£:7xx.;uS$£4rr& : &<Dftt*7$ut. 7i 

-;ugrf><i OM%J2l±M-r*»*l=l3\ W*1x, HftSStt, 3T»»ljR»l!Bfca)ffi*tt*<l«l Ji-TS. 
[0022]*^B^|cfcLNT, frfB(A) tLX<Dmmt^tLX. TKiSlbT^US-^ A. 7KIS<bV>7 *vH, A. KPVfK /\ 

-fh*PS;u-*MK 7ki£lb*i;Uv'7A. 7ki^b/\*y7A. ^atim^^^v^A, 7klHbv;i>a-'7 A. iHbx%a>7k» 
«B*©»i«*«<b^1to<D*»1iB. SMbr^s-OA. Kibft.Hbf$>. §g<bv>73>. BHb^^OA. SMb^yup 
-OA, RlbStt, IHt^'J^-T^JMta/^UK SHbbfx^x. iHb^PA. SHbxX. ig<fbT>^>. mt-vtrjv. 

PA. -<vy;U, fi. Sl^X^. XX. T>^>«©M», *-LT*-7l£Sia. ^t^iSJB, T^Oi^'JOA. 

#fflLT%J;i>. c<D4>T**$lc. 7K^1b-7^>vOA, 7KK1bT;us-'7 A. *SttKi7y*->-7A. /vfh*n*;u+H> 

[0023]*^BJ|C^^L^T. mIf5(A)i:LT0W^SJe^'(b^!fel<i:LT.«iJx.li. MJ-7P P'O't* >X;i/3»*>M*'JO 
A. 3»;U^-P^>X;U^>K*'JOA. v7iz;U7iU7t>- 3— x^u^^K^UOAIf <D*«x;u7*>K*JS 

n. 3?*i6^^7^wsK*Btt. fc&iMi:*^>ifca£i*. THy^xxu^x-r-zu^o^ssis^ws^fro^s 

Sic, x;u:7;i->lg&jSi&. flKBftMtt, y>S?£JB&. ^fttlttiWAbfc, »K'Jx^iy>xyu^>KTiU*'J* 
Mtt«SO!)*«£MjMbd*BT?fc*. *3«E*r«fcMSHb£«l*, 1*l=tt^(*i:LT»K'J*-»K*-KDii$l= 

*>llftKttA<«Sflll*l=aB«jiSt«:y«»b«M»iaic*#<*W*. 
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xy^rv^X-7Tif>. "7x>'^rv7 , 5>''7^7T-tf>. ^x^v^U* PT^U^U^X^T-tfl^T'&y . C*l.f><E>:7;*-X 

[0025]#fgBJ3<Z)4g£gt^a]4^A),t(B).<D2I±f4. (Al£<1 ~998S%*<#£L-C.HI::fcF£L<j!><1 0-908 
ffl%. St#£L<f430~70afi%T'feSo-*S&B;§1r^^ =TA«a^«:. HftRTSSt^^ 

ib. *fci*t&«<bte»iiB*if-c***<, 4*i=*©+T**»*ritttt»8SA<»*u*. ±um^<D-^0^A^m^mt. 
^^u^oT^u^u^zfA&uix^^-^aeu^a^^A.x^b^-^peu^-vx^^yv-HTEfta^ 

»d-A(EPDM)»x^lx>-^T>*a^(*JA«(0««ifA*fcl43f««=fA.3fei;i=±EJAja»*d#-r*ltt 
oTSIttx^HT-^S^IfSCt^Tf^-S. 

[oo27]±iBS!ftRraittx^h-7— «i=^*u>*OTmtx5xhT—*«#*L<»3r»*e=;i/j|ittfc*a 

vx>i|Mi^*fc3^P^*a£f*, 3=7^^ 

y, *#icg&2e5£t±a>ffi£^e,, **»jnx^>*i»^ffli4x7Xh^— *<xi=#*u*. *»w=teLNT(oa$tt:© 

iK'J7SK9K, ?K'Jxxt-ju*. yK'J7iiU>x;u7-cK3R, iK'J*— HK, 7Ky>**y u— h3Ra?a>#atL< 

i4-«ja±*s*Lfcta>*ttffl**::fa&<T?#*.fci=i»^ 

«fcyja#::iA<-<?#4. Sljfi*a£L.Tf4. 2ttg7x/-^S^b^^lc^tt7'^^ l J&u:?§^J(75#STr-^X^>^i!5e^ 
atrtx^ft. fctiM*. zttl7i/-;mb^iiIIvif;i/^(iil!i0#fiT-cixf;uJtjSct§i 
x-T-;i/£»!*£¥if Scitfr**. lfc**lrt*J*->K*— MittftTOftUtfl 75- 1 075<&$Qffltf#ilT-&£>o c: 

Z-e. ±I32l , «l7xy-;U^<b^!fell*. 2. 2' -fc*X(4-fcKP*v7xX7U)?P/\°>, 2, 2' -fc*X(4-fcKP*V-3. 

5 - v>W7ir^) <> s tfx (4-tKa4v7izju) 1 . 1 ' - t*X(4-tKn*->7i-jU)i^, 2. 2' - 
tfX(4-tKP4-v^x^U)^> s 2. 2' -t*X(4-tKP^v-3. 5- : JZ>jl—)1)ZJ$1;^ 2. 2* -fc*X(4-fcKP4rv 

-3. s-v^Ptrju^xxyLO^p/^ i. i* -lfx(4-tKP^v^xx;u)*>>;p/s^-b->, 1 -3»xx;u-i, i'-t:x 

(4-fcKP*i'?xX./l,)x$>^T*&y. *#(C2. 2' -fc*X(4-LKP*v?x^U):?P/*>Ct*x:7x,/— ;UA)A<>f*L 

[0029]itnE(C)*<&i&^milMBi(D-o<DX^b>£«fBil4.P^ 
U>£^BiT?fcy,*#l::=i\^1£x^:^$fliiii&£fcl4^ 

sa^tt^t-x^s^m^ttcfcyfc^vHj^x*^ 
»'©««a^. 9UbK*. ^a^^roa^7j;iiCcty#f,H-5o 

[0030] hUIB (C) ^(D^Rrm^Blrot^-oOTHy 37x^U>x-^;H*. #^£=fCU -tft^x— tt;i^ 

6T*tt£**l/yKy7— T*fcy. ; R{*e<Jl-(i7K , J(2. 6-5?*^ — 1. 4-7i-^I-f/l).2, 6-^^U^xy— 
;L/t2, 3. 6-h'J^;U^xy— yUt<7)^a#tt:9?T?fcy, tpT?*7Ky(2, 6-v^;U-1. 4-7i-^l-f /WW 

>*l»prKttX7Xh-7— , 7K'J7xxlx>x- J r;uS|$iE^L»Bg-e&-S. 

[0031 ]*%9ia>tK&itiB*tia>flB£S(4. (o i ooa*«i=»Lr » o. 01 ~ 1 ooa*«*WsL<. mi-»*l<i*o. 
i -soagsu. »t»*L<i*i ~2oa«si5-cife^o *«w©*^««JH*(c)i=sHn-f *»^i=i4s #»=£i:-c(D) 

IMBBbJH&LT, (A) (B)JSl*1-<DltiB*l*E*-i-*Ct*<T?**.«ittf, / >py>35» y>», K*$« *-v-»J**Ij&*& 

[oo323«ria(D)tL"c<D/\Dy>«««fti(* % /xpyxbtfx^xy-ju. SHMfeMpyMb^i** /xpyMbTKua— 
K /NnyMbm&tfxiUfta^ft. /NP^Mb^rxu— MStfli, /\ay^b?K'j7i-L'>i- 7ju«*<¥if & 

*U W*L<l4f f *^P ; Ev - 7x^;U^-9--rK, -rh^P At*X"7xy— ;UA. fh7^0At*^i/- ;UA<0^-'J=fT— , ^ 

□Afttfx^xy— ;u3R7xy^r5/»BB, ^PA^bt*x^xy— ;u^7t^y*-7K^-h, ^pA^tK'Jx^u^. ?n.MbM 
tK'JX^L/^, ^p A^bTKy^x^b^dp+h^K. jKyS?^PA7ixiy>^-4r-9--fh\ f*^PAv7i-^t^-fKt*^ 
:7xy-;u8§^ N #/\ay^"j>igxxT7u;Rtf>;/^ :fr*'J> 

[0033]±lB4rtty>1b£4fca>ffll£L.Tr4« ,1>X:7-f>, ^X7-f>t+vK, t'^X^-O, ThX^X^A^, t^7^>I 

41. 'J>iixf;k s^ii^f^f-cfeii. <fcy Hewlett, hy^xx;u7^-x-7x— h, wvtt'Ow?*-*.? 
7"fK ^>^x'jxyi — juvi^;^7tx77-<h, ^/u^^^u^x?;!-*— K ^i-ii/^f^f^^tx^i 

— K /O^xijXUI — ^v7i-/l/v7tX7i-h, vv^P^O^U/n-TtKv^X^x— h, v^'O^U/W 
x:77^K 7iz;i,en*f3-;L'7tX77'fh, X^UtfPTaT^— 7U:7:*-X7x— K yt°P*f3- JU/WtK^^X^x 

-h-e&s. zzr*. »i=*#yxb^*tLT, ^iiS^Uxf^fHt, ^*8sJRy>i*xx^utta{*j&<»*L 

[oo34]mt2(D)izfciNT. y>S8ttf*#Ja>-oa>^y>i4, -ifiw^y^coteic, *-<7}§i®£fcf>fre.#K 7kiHb77US 
im.\n?*^L^ *M<b3E«S. 7KK<b^^=fcy^^(4^^M7KK^b!fei(7)®flST?«[a«&a^fc : t.<D, 7k 
iHbTyusxH?^ 7KK^b^y^v'7A, TkSUbffilS, ;KM<b^>J:ya(«*i*«*IMb«Bai;ifHHbtt»IIB«fey<j: 
6&gE-etea$fiS£;h.7c*,<D, 7K^bT;U5x-7A. im.\tTf*^L^ *IMbffitt» *BMb5^>J:yil(i*tS*« 
*ffi?^bfe(D«IS(DJ:l-^<b1±»Bi(D«)g^xai=ttSffia$n/=t,a)3Ect*-Cife.5. 

[oo35]Mts(D)icfcLNT. y>mst^»ijo)-oa)«itti^y>if^i4, 7Ky y^KT^-^A^t^aMra&s. h5I5(d) 

<bLTOgm^Si^SiJI4. b<J7i»m. Z>*7.Z>T-£^s vT'/I, JUS, ^h^y-^U^^b^ WftSWT-fe 

-5c±iehy7v>S^b^!fe)(D*i*<5iJ«bLTI4s ^5>s p*^A. ptUA, ptP>(600° CJiLiT'^bAS^^^iiS^CD 
BftT> : E-7lcJ;i)^fiEifei) s ^S^vTXU-K 'J>K/^5>, -9-^vy7*T7-S>, TvtK-7"77-5>. y^U^U^P-7* 

ioo36mmWiMmmtLT<DTy-=7*;— j^mit-^mt. 5-7^i/fh7';-;k 5. 5*— ex-rh^v/— ^T^xr? 

A^, 5, 5'— ex^rh^y— ^27S/^7-v>t, 5. 5' — tfX-rh?!/— JUtf^^vV^s T7t*X^h^ N /— ;U2-7*T- 
v>^, 77t*Xfh7 , ;-^275y7*7-v^igl|t-fcl)„ WIB(D) tLT©«ftttli«ffll4, ^aO;TSTI»ih(©f-d6lc 
ffll^4x«lt*ftlT?*y, ^AQB#tL<(4»DXB#lC^M«<b^^.^CD*<*^J<hLT.T^SK^t,7KyT'7'JPXh'JyU^ 

[0037]±fB7 i 5£K«iiStl4, ^t£)il@A<1 ~ 500 u mr 5 F*9i^liSA<0. 1 ~ 1 0mmffcliwiA^K. 
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isaMt«3b<o. i -lommtfesci^u. •j*Tj\s*j\,i±TSh'm<z>mmzm-£i*£i%fgu 400 0 cassias* 

[OO38]ffirfl5<lltttltttJn&LT0!>7^%«»B8(i. #IB+l=7-:/*K**#*rf *«IBT?&*. *©*{*«iLT. #'J 
^E/^ufpx^u;/, jtf'Jv^ufr-Px^n^ tK'JHJ^i^px^u:^ 7K'J-r-h^;u^-Px^u>. fh57^Pif 
b>/^*-y-37;u;*-p?PfcV>#fi£<*l?£^if -5c«kA<T*#-5o *fc. MlcJtCriE^^St^v-t^aOT 
ffcfc^y7-<h£#fflLT£«fcLN 0 l!fJfE(D),>:LT0^ 

»*fci**»©«kd<flW*aa)#ttTT»»dLr»&*i*7iy-;uy»K^^»ffliTf**. 

[0039]*^B^|rfc(t^BJl|B(D) CD3sAuSli. (C) fi£<*1 OOMSgplC^LT. O. 001 - 1 OOMtt*<»*L<» SIC 

»£L<i*i ~5oaggp, «*»*ui4, 3~2oasa5, ««>r»*L<i*, s~i smm&X'&Zc *§&m<n&-£MMtt 

[0040] 

(1) St^t£UL-94lc5p«!lLfcVB(Vertical Burning) &IC«fcy. &B/ f HA14fl!)ffWii*(Tofc. (1 /I 
)T) 

(2) T-r % y->HS*a«ASEK<J!)TM— D256lCi(l|JILfc*at-el!SLfc. (23°C, Wy^ttfcl /8-O^J?<SMitl£>T : 
ffiJ/m) 

(3) #ffi3?5£14( B D B lltf>£3£te) . ____ „, 
(^)^S^*^^(l)7K , J^;u*Vi/P^r-9->^fll(Dftfl5,0iJ^tfr > > , Jp— >/\>h*?-y$JCBfUX3ggrHtt#®^at 

«JR(1990)3a>»17* i/ya->»jtai=ttor»*ftofcJIS-K2410aS©Mtta(25 , t)S#-r*,»Sofc« 
(2)7Ki^bV^v't7A(MOH) 

1ftRHb¥x£(tt)8sffi&« *X7(MOH<h&-f-i>) 
[0042](3)*«^^^Sl&K^(KSS) 

UCBB*(**)»,$/7m;l/^iU7*>— 3— ^U^^Steb'J^A (KSStftf*) 

(4) *«*JU7:J->1*£JW»(FS) 

fiftnfl!2ft&& '(WNPF1 T.ttI 8 1 429*&*BIStt} l=*oT, *«7^7T4f >*«JftLfc. _ 
[0043](/\)Si&«:(1)^SSl7K'J*-^*— httSy-!7(1*)Si [tfX7i/-;UAS f§ 0 D 0 € *'J/^-13(PCt«fr 

an 

(2) 3'A^14^'JX5 L b>(HIPS) 

te<lbJi£xSI (1*) «[iK'J?«?x://iKy ( 1 0/90 : MMtt) m&Z x^-f aXHiPSiWr*) 3 

(3) ABS«}fll(ABS) 

HbUH (^) S[T^'JP-h'J;U/7K'J^vX>/X^Lx>(24/20/56 : SfiJt) M€ XS-f^^ABS (ABS 
[0O44](4)^b>-X5 l U>-^5 L U>-X5 l b>fta^<*(SEBS)M-(bJ5gXl|(1*)g{C^a« ^^^(SEBSt 

(5) 4MC7l/<CsMttX?l'>— X^U>— X^U>#fi^(*(m— SEBS) 
AglbJSXJK (ft) iJCi§B D a « 4Wy*<m— SEBStf***) ] 

(6) X^-L'>-^^X>*m^(*(SB) 

*1bJftx*(ft)8Cfta« >^b>(SBH|i«)) 

(7) X7K*vgEt4x^>-3^x>ftK^t*(ESB) 

y-c-tiHb*xai(*i6)«cwa* xtH7u>k(esb^^)d 

[0045](8)tK i /7x=.U>X— t^;U(PPE) 

mitf&i.Mimmm&z ■tfi'PXPPEt^-rs)] 

(9) 7H , j^'peu>(pp) 

( 1 0) X^U>-^-^>^a^t* (EO) 

^^^^x^xhv-SfCiSfp^ x><f— ^Eotwrsn 

( 1 1 ) EO - PPSi*H* (TPV) 

Eo/pp=50/50(Mit)ic:£$iglg<bia£ve-;u^:^*>£ffl^^ 

[0O46](1 2)/H'J^U> J fU^^— h(PBT) 

XU(*)K<PBT£fM-«) 

(13) X^v8tfl§(EP) 

(14) 7tC'JT5K6(PA6) 

mK»)S!(PA6t«v-rS) 

(-) ltKJ»*l ( i ) tK'J^H^M-px^ui/ (ptfe) 

y-f4r>X*<*)«. (PTFEfc»*S) „ ^ _ 4 _ 

[0047]HitefflJ1 -38, l±^i5IJ1 ~6^s>vx;U5^-9— t?, ~4((Ak (B). (D)Offil4aSoB'Cfe'i>o )!2®<X>Mi?E 
*£;S*U 3l^^l4#tiJ$(40mrn4>, L/D = 47)£ffll^T, 250°C(75M^T-1 OB#r B 1il^5tS6l9tiS$-^-o 
fc. X-7'Ja.-,»:Lri*2^X'7'j3.-^fflL^„ (B) J&ttiLT, #0Mb5aT?a&KSJ|Mft*£rfr*-S7:l-*7T-tf 

xbdi*€ffli^=.fiL.Ri.R2i*atfj©ii»»-c*y»n(*tt3FiSK^«*«-r. 

[0048] 
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[0049]CCDcfcdlcLT#£;h,fc&j£^b^ 

yjSE»{*£tt«U Bm^'n-ztzo ~4|cfBL*:o S1 ~4lc<i:ai:. (A)<t(B)A^^}g^iiB*#]£ffll^ 

*DJ«iyH-j|i&£*r*#tt*fci*««S'y:3— 
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[0054] 

3-fiU*lf>, X^f, UU~, 'JU-V^h, LED. /\*'JI3>, AC7^7^-s FBTSI±^t*>. FBT>T-X. IFTa^^U 
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